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(54) Wheel balance weight and process for manufacturing the same 



(57) A wheel balance weight (1) includes a weight 
and a double-sided tape (2). The weight is formed as a 
substantially strip shape (10), is made from a ferrous 
alloy, and has opposite top and bottom surfaces and at 
least a groove (1). The groove is formed in the bottom 
surface of the weight, and crosses in the width-wise di- 
rection thereof being substantially perpendicularly to the 
longitudinal direction thereof. The double-sided tape 



has opposite adhesive surfaces being disposed back to 
back with each other. One of the opposite adhesive sur- 
faces is to be bonded onto the bottom surface of the 
weight, and the other one of the opposite adhesive sur- 
faces to be bonded onto an inner peripheral surface of 
a wheel. Accordingly, it is possible to curve the weight 
with a less force. Hence, it is possible to install the wheel 
balance weight to a wheel with ease. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a wheel bal- 
ance weight. In particular, it relates to a wheel balance 
weight which is installed to an inner peripheral surface 
of a rim in a wheel of a vehicle. 

Description of the Related Art 

[0002] In a wheel-assembled state; namely: in a state 
where a tire of an automobile, or the like, is assembled 
with a wheel, there arises a drawback in that, as the un- 
balance enlarges in the peripheral direction around the 
rotary shaft of the wheel assembly as well as in the di- 
rection of the rotary shaft of the wheel assembly, the vi- 
brations, noises, and the like, generate when driving a 
vehicle. 

[0003] The vibrations, noises, and so on, result from 
the unbalance in the wheel. Accordingly, the wheel is 
equipped with a wheel balance weight, which can cancel 
the unbalance. The installation position of the wheel bal- 
ance weight to the wheel and the mass of the wheel bal- 
ance weight are determined by measuring the unbal- 
ance of the wheel assembly with a special purpose 
measuring apparatus. 

[0004] As one of the conventional wheel balance 
weights, there has been, for example, a wheel balance 
weight, which is installed to an inner peripheral surface 
of a rim in the wheel by bonding a substantially plate- 
shaped weight, having a predetermined mass, by 
means of an adhesive tape, etc. 
[0005] When the conventional wheel balance weight 
is manufactured, the weight is formed as a flat plate 
shape. When it is installed to the wheel, the weight is 
curved along the inner peripheral surface of the rim in 
the wheel. Moreover, since the curvature of the conven- 
tional wheel balance weight depends on the curvature 
of the wheels to which it is installed, it is determined ap- 
propriately. 

[0006] In the conventional wheel balance weight, the 
weight has been formed of lead, which is one of soft ma- 
terials. The weight, which is formed of lead, can be read- 
ily processed, and can be readily curved with a manual 
labor. 

[0007] However, it has been known that lead put a 
large load onto environment when it is abolished. Con- 
sequently, ferrous alloys, which put a less load onto en- 
vironment, have come to be employed as a material for 
the weight. 

[0008] Yet, a wheel balance weight, which uses a 
weight being formed of a ferrous alloy, suffers from a 
problem in that it requires an enormous force when it is 
installed to a wheel. 

[0009] Specifically, when such a wheel balance 



weight is installed at a predetermined position in a 
wheel, it is necessary to curve the weight, which is 
formed of a ferrous alloy. However, since such a weight 
exhibits a high hardness, it has been necessary to exert 

5 a great force to curve it. 

[0010] Hence, in order that such a weight can be 
curved with a gentle force, another wheel balance 
weight has been devised which has a weight with a 
groove formed in the top surface. Here, the "top surface" 

10 refers to a surface of the weight onto which no double- 
sided tape adheres, and which faces the axis of a wheel 
when the wheel balance weight is installed to the wheel. 
[001 1 ] In such a wheel balance weight, the weight has 
a less thickness at the portion in which the groove is 

15 formed than at the other portions in which no groove is 
formed. Accordingly, when a stress is given to the weight 
to curve it, the given stress concentrates at the portion 
in which the groove is formed. As a result, the weight 
can be curved with a minor force. 

20 [0012] However, when the weight is bent excessively, 
the conventional wheel balance weight, which uses the 
weight with the groove formed in the top surface, suffers 
from a problem in that the weight fractures at the groove. 
[0013] Moreover, in such a conventional wheel bal- 

25 ance weight as well, it has been required to reduce the 
force needed for curving the weight when it is installed 
to a wheel. 

[001 4] When the weight with the groove formed in the 
top surface is bent, the weight is compressed on the top 

so surface side and is extended on the bottom surface side. 
Since ferrous alloys, which are used in the weight, ex- 
hibit a low malleability, it is necessary to exert a large 
force in order that the weight is fully extended on the 
bottom surface side. Thus, it has been needed to lessen 

35 the enormous force. 

SUMMARY OF THE INVENTION 

[0015] The present invention has been developed in 
40 view of the aforementioned circumstances. It is there- 
fore an object of the present invention to provide a wheel 
balance weight, which can be readily installed to a 
wheel. 

[0016] In order to carry out the object, the inventors 
45 of the present invention repeatedly investigated the 
ways for curving weights of wheel balance weights with 
ease. As a result, they found out that it was possible to 
achieve the object by making a weight with a groove 
formed in a bottom surface thereof. Thus, they complet- 
50 ed the present invention. 

[0017] For example, a wheel balance weight accord- 
ing to the present invention is characterized in that it 
comprises: a weight being formed as a substantially 
strip shape, being made from a ferrous alloy, having op- 
55 posite top and bottom surfaces and at least a groove, 
the groove being formed in the bottom surface of the 
weight and crossing in the width-wise direction thereof 
being substantially perpendicularly to the longitudinal di- 
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rection thereof; and a double-sided tape having oppo- 
site adhesive surfaces, being disposed back to back 
with each other, one of the opposite adhesive surfaces 
to be bonded onto the bottom surface of the weight, the 
other one of the opposite adhesive surfaces to be bond- 
ed onto an inner peripheral surface of a wheel. 
[001 8] In the present wheel balance weight, since the 
groove is formed in the bottom surface of the weight, it 
is possible to curve the weight with a less force. Hence, 
it is possible to install the present wheel balance weight 
to a wheel with ease. 

[0019] A process according to the present invention 
is adapted for manufacturing the present wheel balance 
weight, and is characterized in that it comprises the 
steps of: forming a weight being formed as a substan- 
tially strip shape, being made from a ferrous alloy and 
having opposite surfaces; forming a groove in one of the 
opposite surfaces of the resulting weight by pressing the 
one of the opposite surfaces thereof with a punch, the 
groove crossing in the width-wise direction of the weight 
being substantially perpendicularly to the longitudinal di- 
rection thereof, wherein a plastic deformation at oppo- 
site ends of the weight in the width-wise direction thereof 
is less than a plastic deformation at a central portion of 
the weight in the width-wise direction thereof; and ap- 
plying a double-sided tape, having opposite adhesive 
surfaces, to the weight so as to adhere one of the op- 
posite adhesive surfaces onto the one of the opposite 
surfaces of the weight with the groove formed therein. 
[0020] In accordance with the present process for 
manufacturing the present wheel balance weight, it is 
possible to inhibit burrs, flashes, and the like, from pro- 
truding at the ends of the groove when the punch is 
pressed onto the one of the opposite surfaces of the 
weight in order to form the groove. Hence, it is possible 
to manually handle the present wheel balance weight, 
which has been manufactured by the present manufac- 
turing process, safely. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] A more complete appreciation of the present 
invention and many of its advantages will be readily ob- 
tained as the same becomes better understood by ref- 
erence to the following detailed description when con- 
sidered in connection with the accompanying drawings 
and detailed specification, all of which forms a part of 
the disclosure: 

Fig. 1 is a perspective view for illustrating a metallic 
plate which was used in an example of a wheel bal- 
ance weight according to the present invention; 
Fig. 2 is a perspective view for illustrating a weight 
which was used in the example of the present wheel 
balance weight; 

Fig. 3 is a cross sectional view, which is viewed in 
the direction perpendicular to the line ,, 3"- 0 3" of Fig. 
2, for illustrating a central portion of a groove which 



was formed in the weight; 
Fig. 4 is a cross sectional view, which is viewed in 
the direction perpendicular to the line 0 4 n -"4 n of Fig. 
2, for illustrating an opposite end of the groove; 

5 Fig. 5 is a front view for illustrating a punch which 
was used to form the groove; 
Fig. 6 is an enlarged bottom view for illustrating a 
leading end of a protrusion in the punch; and 
Fig. 7 is a perspective view for illustrating the ex- 

10 ample of the present wheel balance weight. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

15 [0022] Having generally described the present inven- 
tion, a further understanding can be obtained by refer- 
ence to the specific preferred embodiments which are 
provided herein for the purpose of illustration only and 
not intended to limit the scope of the appended claims. 

20 

(Wheel Balance Weight) 

[0023] A wheel balance weight according to the 
present invention comprises a weight and a double-sid- 
25 ed tape. 

[0024] The weight is formed substantially as a strip 
shape, is being made from a ferrous alloy, and has op- 
posite top and bottom surfaces. When the present wheel 
balance weight is installed to a wheel, the weight can- 
so eels the unbalance in a wheel assembly. As the ferrous 
alloy for making the weight, it can be any alloy in which 
iron is a major component. For example, it is possible 
to name pure iron, steel, stainless steel, and so on. 
[0025] The double-sided tape has two adhesive sur- 
35 faces, which are disposed back to back with each other. 
One of the adhesive surfaces is to be bonded onto the 
bottom surface of the weight. The other one of the ad- 
hesive surfaces is to be bonded onto an inner peripheral 
surface of a wheel. The double-sided tape fastens the 
40 weight onto the wheel. The double-sided tape is not lim- 
ited in particular. For instance, it is possible to use the 
double-sided tapes, which have been used in the con- 
ventional wheel balance weights. 
[0026] In the present wheel balance weight, the 
45 weight has at least a groove, which is formed in the bot- 
tom surface of the weight and which crosses in the 
width-wise direction thereof being substantially perpen- 
dicularly to the longitudinal direction thereof. 
[0027] Since the weight has the groove, the thickness 
50 of the weight is reduced partially at the portion in which 
the groove is formed. In other words, the weight exhibits 
a lowered rigidity at the portion in which the groove is 
formed than at the other portions which are free from 
the groove or which have a larger thickness. According- 
55 jy t when the present wheel balance weight is curved 
along an inner peripheral surface of a wheel, the weight 
can be bent at the portion in which the groove is formed. 
Thus, it is possible to curve the weight with a less force. 
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[0028] Note that the weight has the groove which is 
formed in the bottom surface. Hence, when the present 
wheel balance weight is installed to a wheel, it is possi- 
ble to curve the weight along an inner peripheral surface 
of a wheel with ease. In particular, when the weight is 
curved, the weight is compressed on the top surface 
side, and is extended on the bottom surface side. Since 
the groove is formed in the bottom surface, the width of 
the groove is widened when the weight is curved. When 
the width of the groove is widened, the length of the 
weight is prolonged on the bottom surface side. This 
phenomenon implies that the weight is not adversely af- 
fected by the low ductility of a ferrous alloy which makes 
the weight, and that the weight can be curved with a re- 
duced force as well. 

[0029J Further, in the present wheel balance weight, 
since the groove is formed in the bottom surface of the 
weight, it is possible to make the top surface of the wheel 
smooth or free from irregularities. Thus, it is possible not 
only to upgrade the appearance of the present wheel 
balance weight, but also to effect an advantage in that 
fingertips of operators are inhibited from being hurt by 
such irregularities during the installation of the present 
wheel balance weight. 

[0030] Furthermore, the groove can preferably have 
a bottom surface which extends substantially parallel to 
the top surface of the weight. When the groove has such 
a bottom surface, it is possible to bend the weight with 
ease. In particular, since the weight has a reduced thick- 
ness partially at the portion over which the bottom sur- 
face extends, it is possible to bend the weight with a 
gentle force when the weight is curved. 
[0031] Moreover, since the groove has the bottom 
surface, it is possible to secure a sufficient marginal por- 
tion between two neighboring heavy-thickness portions 
of the weight which are free from the groove. When the 
weight is curved to cause a plastic deformation, it is pos- 
sible to absorb the deformation with the marginal por- 
tion. The deformation results from the movement of the 
texture In the plastic deformation of the weight. Specif- 
ically, when the weight is curved, the texture is com- 
pressed on the inner peripheral surface side of the 
curved weight. Accordingly, a convexity is produced by 
the movement of the texture. In this instance, since the 
groove has the bottom surface, it is possible to absorb 
the convexity with the portion at which the bottom sur- 
face is formed. In other words, the weight is hardly in- 
hibited by the convexity (or the concentration of the tex- 
ture) from being curved. As a result, it is possible to read- 
ily curve the present wheel balance weight when it is 
installed to awheel. 

[0032] In addition, excepting the extended bottom 
surface, inner peripheral surfaces of the groove can 
preferably be formed as a smooth arc shape. By forming 
the inner peripheral surfaces of the groove as an arc 
shape, it is possible to inhibit the stress from concen- 
trating in the inner peripheral surfaces but to concen- 
trate it in the bottom surface when the weight is curved. 
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[0033] The weight can preferably be to be curved 
along an inner peripheral surface of a wheel. The 
"wheel" herein designates a wheel to which the present 
wheel balance weight is installed. When the present 

5 wheel balance weight is installed to a wheel, the weight 
is likely to be curved because the weight is adapted to 
be curved in the aforementioned manner. Moreover, 
when the present wheel balance weight is installed to a 
wheel, the adherence is enhanced between the present 

10 wheel balance weight and the wheel. Thus, the present 
wheel balance weight is less likely to come off the wheel 
in service. 

[0034] In the present wheel balance weight, surfaces 
of the weight can preferably be subjected to a surface 

*5 treatment. When the surfaces of the weight are subject- 
ed to a surface treatment, it is possible not only to make 
the appearance of the weight neat but also to inhibit the 
weight, which is made from a ferrous alloy, from rusting. 
As for such a surface treatment, it is possible to name 

20 surface treatments, such as a zinc chromate treatment, 
a silver powder painting, a chromium plating, a baking 
zinc chromate composite film, and the like. 
[0035] Except that the weight with the groove formed 
in the bottom surface is used, the present wheel balance 

25 weight is not limited in particular. It is possible to apply 
the arrangements similar to those of the conventional 
wheel balance weights to the present wheel balance 
weight. 

[0036] For example, it is preferable to give an identi- 
30 fication mark to the top surface of the weight of the 
present wheel balance weight. For instance, when the 
top surface is marked with a mass of the weight, it is 
possible to readily identify and select a weight which has 
a desired mass. It is not limited, either, in terms of the 
35 way to give the identification mark to the top surface of 
the weight. 

[0037] Further, a process for manufacturing the 
present invention is not limited in particular, either. For 
example, it is possible to name the following manufac- 
40 turing process, which comprises the steps of: preparing 
the weight in which the groove is formed on the bottom 
surface; and applying the double-sided tape onto the 
bottom surface of the weight. 

[0038] Furthermore, it is not limited, either, in terms of 
45 how to prepare the weight with the groove formed in the 
bottom surface. For example, it is possible to name the 
following manufacturing process, which comprises the 
steps of: cutting out a plate-shaped member into a pre- 
determined shape; and molding the resulting plate- 
so shaped member by means, such as pressing, and the 
like. 

(Manufacturing Process) 

55 [0039] A process according to the present invention 
for manufacturing the present wheel balance weight 
comprises the steps of: forming a weight; forming a 
groove in the weight; and applying a double-sided tape 
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onto the weight. In the weight forming step, a weight is 
prepared which is formed as a substantially strip shape, 
is made from a ferrous alloy and has opposite surfaces. 
In the groove forming step, a groove is formed in one of 
the opposite surfaces of the resulting weight by pressing 5 
the one of the opposite surfaces thereof with a punch. 
Moreover, in the groove forming step, a plastic deforma- 
tion at opposite ends of the weight in the width-wise di- 
rection thereof is less than a plastic deformation at a 
central portion of the weight in the width-wise direction io 
thereof. The resulting groove crosses in the width-wise 
direction of the weight, which is substantially perpendic- 
ularly to the longitudinal direction thereof. In the double- 
sided tape applying step, a double-sided tape, which 
has opposite adhesive surfaces, is applied to the weight 15 
so as to adhere one of the opposite adhesive surfaces 
onto the one of the opposite surfaces of the weight with 
the groove formed therein. 

[0040] In accordance with the present manufacturing 
process, it is possible to inhibit burrs, flashes, and the 20 
like, from protruding at the ends of the groove when the 
punch is pressed onto the one of the opposite surfaces 
of the weight in order to form the groove, 
[0041] Specifically, when a punch is pressed onto a 
weight in order to form a groove, a portion of the weight, 25 
which is pressed by the punch is compressed so that 
the densities adjacent to the inner peripheral surfaces 
of the resulting groove are heightened. However, when 
the pressing magnitude exerted by the punch is en- 
larged, it is impossible to absorb the pressing magnitude so 
of the punch by the increment of the densities only. Ac- 
cordingly, a plastic deformation arises in the one of the 
opposite surfaces of the weight onto which the punch is 
pressed. When the pressing magnitude of the punch is 
enlarged to cause the plastic deformation, the changes 35 
in the structure of a ferrous alloy appear as burrs, flash- 
es, and so on. When the burrs, flashes, and the like, 
occur in the weight, there has been a problem in that 
operators are hurt by the burrs, flashes, and the like, 
when they handle the weight. 40 
[0042] On the other hand, in accordance with the 
present production process, in the groove forming step, 
the deformations of the structure in the weight differ be- 
tween the central portion and the opposite ends. Ac- 
cordingly, the plastic deformation, which occurs in the 45 
greatly deformed portion, is absorbed by the portions at 
which the deformation is small. As a result, even when 
the groove is formed by pressing the weight with the 
punch, there arise no burrs, flashes, and so on, which 
protrude from the weight. so 
[0043] In the present manufacturing process, the 
weight forming step and the double-sided tape applying 
step are not limited in particular. For example, it is pos- 
sible to use the means which have been used in the con- 
ventional processes for manufacturing the conventional 55 
wheel balance weights. Moreover, materials, which are 
used in the present manufacturing process, are not lim- 
ited in particular, either. 
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[0044] In the groove forming step, the punch can pref- 
erably have a protrusion whose outer peripheral surface 
substantially conforms to an inner peripheral surface of 
the groove, and the protrusion can preferably have a 
larger thickness at a central portion thereof than a thick- 
ness at opposite ends thereof. When the punch has the 
protrusion, it is possible to securely form the groove in 
one of the opposite surfaces of the weight. When the 
protrusion has different thicknesses at the central por- 
tion and the opposite ends, it is possible to control the 
plastic deformations which occur when the punch is 
pressed onto the weight. The "central portion of the pro- 
trusion" herein specifies its part for forming the portion, 
which is adjacent to the central portion of the groove, 
being formed by the punch, in the width-wise direction. 
The "opposite portions of the protrusion" herein specify 
its parts for forming the portions, which are adjacent to 
the opposite ends of the groove, being formed by the 
punch, in the width-wise direction. The "thicknesses of 
the protrusion" herein specify its thicknesses, which cor- 
respond to the dimensions of the groove, being formed 
by the punch, in the width-wise direction. 
[0045] In the double-sided tape applying step, the 
double-sided tape is applied so as to adhere one of the 
opposite adhesive surfaces onto the one of the opposite 
surfaces of the weight with the groove formed therein. 
The "one of the opposite surfaces of the weight" herein 
designates the one of the opposite surfaces of the 
weight in which the groove is formed. By thus applying 
the double-sided tape to the weight, it is possible to com- 
plete the present wheel balance weight in which the 
groove is formed in the bottom surface of the weight. 
[0046] In the thus manufactured present wheel bal- 
ance weight, the weight has the groove formed in the 
bottom surface. Hence, when the present wheel bal- 
ance weight is installed to a wheel, it is possible to curve 
the weight along an inner peripheral surface of a wheel 
with ease. In particular, when the weight is curved, the 
weight is compressed on the top surface side, and is 
extended on the bottom surface side. Since the groove 
is formed in the bottom surface, the width of the groove 
is widened when the weight is curved. This phenome- 
non implies that the weight is not adversely affected by 
the low ductility of a ferrous alloy which makes the 
weight, and that the weight can be curved with a reduced 
force as well. 

[0047] Further, in the thus manufactured present 
wheel balance weight, since the groove is formed in the 
bottom surface of the weight, it is possible to make the 
top surface of the wheel smooth or free from irregulari- 
ties. Thus, it is possible not only to upgrade the appear- 
ance of the present wheel balance weight, but also to 
effect an advantage in that finger tips of operators are 
inhibited from being hurtbysuch irregularities during the 
installation of the present wheel balance weight. 
[0048] Furthermore, the protrusion of the punch can 
preferably have a flat portion at its leading end at least. 
When the leading end of the protrusion has a flat portion, 
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it is possible to form the groove in the one of the opposite 
surfaces of the weight so that the groove has a bottom 
surface which extends substantially parallel to the other 
one of the opposite surfaces of the weight. When the 
groove has a bottom surface which extends substantial- 5 
ly parallel to the other one of the opposite surfaces of 
the weight, it is possible to bend the weight with ease. 
This is because, when the weight is curved, the curving 
occurs at the portion of such a bottom surface. In par- 
ticular, since the weight has a reduced thickness partial- io 
ly at the portion over which the bottom surface extends, 
it is possible to bend the weight with a gentle force when 
the weight is curved. 

[0049] Moreover, since the groove has the bottom 
surface, it is possible to secure a sufficient marginal por- is 
tion between two neighboring heavy-thickness portions 
of the weight which are free from the groove. When the 
weight is curved to cause a plastic deformation, it is pos- 
sible to absorb the deformation, with the marginal por- 
tion. The deformation results from the movement of the 20 
texture in the plastic deformation of the weight. Specif- 
ically, when the weight is curved, the texture is com- 
pressed on the inner peripheral surface side of the 
curved weight. Accordingly, a convexity is produced by 
the movement of the texture. In this instance, since the 25 
groove has the bottom surface, it is possible to absorb 
the convexity with the portion at which the bottom sur- 
face is formed. In other words, the weight is hardly in- 
hibited by the convexity (or the concentration of the tex- 
ture) from being curved. As a result, it is possible to read- 30 
ily curve the present wheel balance weight when it is 
installed to a wheel. 

[0050] In addition, the protrusion of the punch can 
preferably be formed as a smooth arc shape. When the 
protrusion has a smooth arch shape, it is possible as 35 
well for the groove, which is formed in the one of the 
opposite surfaces of the weight, to have smooth inner 
peripheral surfaces. Hence, when the thus manufac- 
tured wheel balance weight is curved, it is possible to 
inhibit the drawbacks, which result from the concentra- 40 
tion of stress, from taking place. 
[0051] Further, when the protrusion has a flat portion 
at the leading end, excepting the bottom surface of the 
groove which is formed in the one of the opposite sur- 
faces of the weight, inner peripheral surfaces of the - 
groove are formed as a smooth arc shape. With such 
an arrangement, it is possible to inhibit the stress from 
concentrating in the inner peripheral surfaces but to con- 
centrate it in the bottom surface when the weight is 
curved. so 
[0052] The present process for manufacturing the 
present wheel balance weight can further comprise the 
step of carrying out a surface treatment onto the surfac- 
es of the weight. The surface treatment step can be car- 
ried out at any time before the double-sided tape apply- 55 
ing step. The surface treatment step can preferably be 
carried out between the groove forming step and the 
double-sided tape applying step. When the surfaces of 
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the weight are subjected to a surface treatment, it is pos- 
sible not only to make the appearance of the weight neat 
but also to inhibit the weight, which is made from a fer- 
rous alloy, from rusting. As for such a surface treatment, 
it is possible to name surface treatments, such as a zinc 
chromate treatment, a silver powder painting, a chromi- 
um plating, a baking zinc chromate composite film, and 
the like. 

[0053] The present process for manufacturing the 
present wheel balance weight can preferably further 
comprise the step of curving the weight so as to go along 
an inner peripheral surface of a wheel. The "wheel" 
herein designates a wheel to which the present wheel 
balance weight is installed. By thus curving the weight 
in the curving step, the weight is likely to be curved when 
the present wheel balance weight, which is manufac- 
tured by the present manufacturing process, is installed 
to a wheel. Moreover, when the present wheel balance 
weight is installed to a wheel, the adherence is en- 
hanced between the present wheel balance weight and 
the wheel. Thus, the present wheel balance weight is 
less likely to come off the wheel in service. The curving 
step can be carried out at any time, but can preferably 
be carried out before the double-sided tape applying 
step. 

[0054] The present process for manufacturing the 
present wheel balance weight can preferably further 
comprise the step of giving an identification mark to the 
other one of the opposite surfaces of the weight. For in- 
stance, when the other one of the opposite surfaces is 
marked with a mass of the weight, it is possible to readily 
identify and select a weight which has a desired mass. 
It is not limited, either, in terms of the way to give the 
identification mark to the other one of the opposite sur- 
faces of the weight. 

[0055] The process for manufacturing the present 
wheel balance weight can preferably further comprise 
the step of cutting the weight to a predetermined length. 
By thus cutting the weight to a predetermined length, it 
is possible to adapt the mass of the weight to a desired 
mass. 

[0056] The weight cutting step can be carried out at 
any time as far as it is carried out after the weight forming 
step. However, the weight cutting step can preferably 
be carried out after the groove forming step is carried 
out. When the weight cutting step is carried out afterthe 
groove forming step, it is possible to cut the weight, 
which is formed of a ferrous alloy, with ease. Specifically, 
it is possible to cut the weight at the groove which is 
formed to a reduced thickness in the one of the opposite 
surface of the weight. 

[0057] In accordance with the present manufacturing 
process, it is possibie to manufacture the present wheel 
balance weight using a weight in which burrs, flashes, 
and the like, are inhibited. The burrs, flashes, and so on, 
are likely to occur on the side surfaces of the weight. 
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Example 

[0058] The present invention will be hereinafter de- 
scribed in detail with reference to a specific example. 
[0059] A wheel balance according to an example of 
the present invention was manufactured. A manufactur- 
ing process therefor will be hereinafter described in de- 
tail with reference to Figs. 1 through 6. 
[0060] First of all, a strip-shaped iron plate 1 0 was cut 
out of a coiled raw material. The iron plate 10 had a width 
of 20 mm, a length of 1 64 mm and a thickness of 3 mm. 
Fig. 1 illustrates the iron plate 10. 
[0061 ] Subsequently, grooves 1 1 were formed on one 
of the opposite surfaces of the thus cut-out strip-shaped 
iron plate 10, thereby preparing a weight 1 . The grooves 
1 0 were formed by pressing a punch onto one of the 
opposite surfaces of the iron plate 10. The punch had a 
predetermined outer configuration. The grooves 10 
were formed at intervals of 23.5 mm on one of the op- 
posite surfaces of the resulting weight 1. When the 
length of the weight 1 is "L" and the interval between the 
grooves 11 is "I," a ratio of the interval T with respect 
to the length "L u can preferably fall in a range of from 
5% to 50%. The one of the opposite surfaces of the 
weight 1, in which the grooves 11 were formed, will be 
hereinafter referred to as the bottom surface. The other 
one of the opposite surfaces of the weight 1 , in which 
no groove 1 1 was formed, will be hereinafter referred to 
as the top surface. Fig. 2 illustrates the weight 1 with the 
grooves 11 formed therein. 

[0062] Fig. 3 and Fig. 4 illustrate the cross sectional 
configurations of the grooves 11 which were formed in 
the bottom surface of the weight 1 . As illustrated in the 
drawings, the grooves 1 1 were formed so that the cross 
sectional configurations of the grooves 11 differ be- 
tween the central portion and the opposite ends. Here, 
note that Fig. 3 illustrates the cross sectional configura- 
tion of the grooves 1 1 , which is viewed in the direction 
perpendicular to the line "3 ,, -"3 n of Fig. 2, and Fig. 4 il- 
lustrates the cross sectional configuration of the 
grooves 11 , which is viewed in the direction perpendic- 
ular to the line "4 - -"4" of Fig. 2. 
[0063] Specifically, the grooves 11 were formed as a 
substantially letter "IT shape which had a bottom sur- 
face 12 and side wall surfaces 13, 13. The bottom sur- 
face 12 was formed parallel to the top surface of the 
weight 1. The bottom surface is disposed at a depth of 
2.65 mm from the bottom surface of the weight 1 into 
which the grooves 1 1 were opened. When the thickness 
of the weight 1 is T and the depth of the grooves 11 is 
n d," a ratio of the depth "d" with respect to the thickness 
T can preferably fall in a range of from 10% to 13%. 
[0064] Moreover, at the central portion of the grooves 
1 1 , the bottom surface 1 2 had a length of 0.7 mm in the 
longitudinal direction of the weight 1 . At the opposite 
ends of the grooves 11, the bottom surface 12 had a 
length of from 0.05 to 0.1 mm similarly in the longitudinal 
direction of the weight 1 . !n other words, the grooves 1 1 



were formed so that the bottom surface 1 2 had a length 
which diminished as they extended from the central por- 
tion to the opposite ends. When the bottom surface 12 
has a length of "V at the central portion in the longitu- 
5 dinal direction of the weight 1 and has a length of "l 2 ° at 
the opposite ends in the longitudinal direction of the 
weight 1 , a ratio of the length "l 2 B with respect to the 
length "I/ can preferably fall in a range of from 10% to 
80%. 

10 [0065] As illustrated in Fig. 5 and Fig. 6, the punch 3, 
which was used to form the grooves 1 1 in the bottom 
surface of the weight 1 , had a protrusion 3 1 whose con- 
figuration differed between the central portion and the 
opposite ends at the leading end. For example, the pro- 
fs trusion 31 had a thickness of from 0.05 to 0.1 mm at the 
opposite ends and a thickness of 0.7 mm at the central 
portion. Thus, the protrusion 31 had a thinner thickness 
at the opposite ends than at the central portion. Moreo- 
ver, the protrusion 31 was formed so that the thickness 

20 was thickened as it extended in the direction from the 
leading end of the punch 3 to the base end thereof. Here, 
the "opposite ends" of the protrusion 31 designate the 
portions of the protrusion 31 for forming the opposite 
ends of the grooves 1 1 , which were formed in the bottom 

25 surface of the weight 1 , and the "central portion" of the 
protrusion 31 designates the portion of the protrusion 
31 for forming the central portion of the grooves 11, 
which were formed in the bottom surface of the weight 
1 . Moreover, the "thicknesses" of the protrusion 31 des- 

30 ignate its thicknesses in the longitudinal direction of the 
weight 1 when the punch 3 is pressed onto the weight 
1 . Note that Fig. 5 illustrates the front view of the punch 
3, and Fig. 6 illustrates the enlarged bottom view of the 
leading end of the protrusion 31 in the punch 3. Similarly 

35 to the lengths of the grooves 1 1 , when the protrusion 31 
has a thickness of "t|" at the central portion and has a 
thickness of "t 2 " at the opposite ends, a ratio of the thick- 
ness "t 2 " with respect to the thickness 'V can preferably 
fall in a range of from 0% to 50%. 

40 [0066] In the weight 1 in which the grooves 11 were 
formed by pressing the punch 3 onto the bottom surface, 
burrs, flashes, and the like, did not occur on the opposite 
end surfaces in the width-wise direction. Specifically, the 
deformation magnitude of the texture at the central por- 

^5 tion in the iron plate 10 differed from the deformation 
magnitudes of the textures at the opposite ends therein. 
Accordingly, when the texture was moved by a plastic 
deformation from the central portion to the opposite 
ends, the textures at the opposite ends could absorb the 

50 texture, which was moved from the central portion. As 
a result, it was possible to inhibit the burrs, flashes, and 
so on, which would have protruded in the width-wise di- 
rection, from taking place. 

[0067] Subsequently, the weight 1 was curved by 
55 pressing its heavy-thickness portions 15, in which the 
grooves 11 were not formed. The heavy-thickness por- 
tions 15 were curved so that the bottom surface of the 
weight 1 was curved in a convexed manner and the top 
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surface of the weight 1 was curved in a concaved man- 
ner. 

[0068] Finally, one of opposite adhesive surfaces of a 
double-sided tape 2 was applied onto the bottom sur- 
face of the weight 1 in which the grooves 11 were 5 
formed. Fig. 7 illustrates the thus manufactured wheel 
balance weight. 

[0069] By the above-described manufacturing proc- 
ess, the wheel balance weight according to an example 
of the present invention was manufactured. 10 

(Installation of Wheel Balance Weight) 

[0070] The wheel balance weight according the ex- 
ample of the present invention could be installed to a 1 $ 
wheel by pressing the other one of the opposite adhe- 
sive surfaces of the double-sided tape 2 onto a prede- 
termined position in an inner peripheral surface of a rim 
of a wheel. Before the wheel balance weight was in- 
stalled to the wheel, the wheel balance weight was 20 
adapted to have a desired mass by cutting. Note that 
the cutting was carried out by repeatedly folding back 
and forth the weight 1 so as to fracture at one of the 
grooves 1 1 . 

[0071] When the wheel balance weight is pressed 25 
against the inner peripheral surface of the rim of the 
wheel in order to install it thereto, the bottom surface of 
the weight 1 was subjected to an expanding stress in 
the longitudinal direction of the weight 1 , and the top 
surface thereof was subjected to a compressing stress 30 
in the longitudinal direction thereof. 
[0072] Due to the expanding stress, the width of the 
grooves 11 was widened or the bottom surface side of 
the weight 1 . When the width of the grooves 1 1 was wid- 
ened, the weight 1 formed a curvature which conforms 35 
to a curvature in the inner peripheral surface of the rim 
of the wheel. Moreover, on the top surface side of the 
weight 1 , the weight 1 was bent at respective portions 
which corresponded to the bottom surface of the 
grooves 11. 40 
[0073] It was possible to install the wheel balance 
weight in the above-described manner. 
[0074] In the installation of the wheel balance weight, 
it was possible to readily curve the weight 1 . As a result, 
it was possible to install the wheel balance weight to the 45 
wheel with ease. 

Modified Version of Example 

[0075] As a modified version of the above-described 50 
example, a wheel balance weight was manufactured in 
a procedure which was different from that of the exam- 
ple. Specifically, a wheel balance weight according to a 
modified version of the example was manufactured in 
the following manner: grooves were formed in one of the 55 
opposite surfaces of a strip-shaped iron plate, which had 
a width of 20 mm and a thickness of 3 mm; the iron plate 
was cut to a predetermined length, for instance, 164 
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mm; and a double-sided tape was applied to the one of 
the opposite surfaces of the weight in which the grooves 
were formed. Note that the strip-shaped plate and the 
double-sided tape were the same raw material mem- 
bers as those used in the example. Moreover, the 
grooves were formed on the one of the opposite surfac- 
es of the weight in the same manner as the grooves 11 
which were formed in the bottom surface of the weight 
1 of the wheel balance weight according to the example. 
[0076] In addition, in the wheel balance weight ac- 
cording to the modified version of the example, a baking 
zinc chromate composite film was formed on the surfac- 
es of the weight. Note that the baking zinc chromate 
composite film was formed by carrying out an ordinary 
baking zinc chromate composite film forming process. 
[0077] Similarly to the wheel balance weight accord- 
ing to the example, it was possible as well to install the 
wheel balance weight according to the modified version 
of the example to a wheel with ease. 
[0078] Having now fully described the present inven- 
tion, it will be apparent to one of ordinary skill in the art 
that many changes and modifications can be made 
thereto without departing from the spirit or scope of the 
present invention as set forth herein including the ap- 
pended claims. 

[0079] A wheel balance weight includes a weight and 
a double-sided tape. The weight is formed as a substan- 
tially strip shape, is made from a ferrous alloy, and has 
opposite top and bottom surfaces and at least a groove. 
The groove is formed in the bottom surface of the 
weight, and crosses in the width-wise direction thereof 
being substantially perpendicularly to the longitudinal di- 
rection thereof. The double-sided tape has opposite ad- 
hesive surfaces being disposed back to back with each 
other. One of the opposite adhesive surfaces is to be 
bonded onto the bottom surface of the weight, and the 
other one of the opposite adhesive surfaces to be bond- 
ed onto an inner peripheral surface of a wheel. Accord- 
ingly, it is possible to curve the weight with a less force. 
Hence, it is possible to install the wheel balance weight 
to a wheel with ease. 



Claims 

1 . A wheel balance weight, comprising: 

a weight being formed as a substantially strip 
shape, being made from a ferrous alloy, having 
opposite top and bottom surfaces and at least 
a groove, the groove being formed in the bot- 
tom surface of the weight and crossing in the 
width-wise direction thereof being substantially 
perpendicularly to the longitudinal direction 
thereof; and 

a double-sided tape having opposite adhesive 
surfaces, being disposed back to back with 
each other, one of the opposite adhesive sur- 
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faces to be bonded onto the bottom surface of 
the weight, the other one of the opposite adhe- 
sive surfaces to be bonded onto an inner pe- 
ripheral surface of a wheel. 

2. The wheel balance weight according to claim 1, 
wherein the groove has a bottom surface which ex- 
tends substantially parallel to the top surface of said 
weight. 

3. The wheel balance weight according to, claim 1 , 
wherein said weight is to be curved along the inner 
peripheral surface of the wheel. 



4. A process for manufacturing a wheel balance *5 
weight, comprising the steps of: 

forming a weight being formed as a substantial- 
ly strip shape, being made from a ferrous alloy 
and having opposite surfaces; 20 
forming a groove in one of the opposite surfac- 
es of the resulting weight by pressing the one 
of the opposite surfaces thereof with a punch, 
the groove crossing in the width-wise direction 
of the weight being substantially perpendicular- 25 
ly to the longitudinal direction thereof, wherein 
a plastic deformation at opposite ends of the 
weight in the width-wise direction thereof is less 
than a plastic deformation at a central portion 
of the weight in the width-wise direction thereof; 30 
and 

applying a double-sided tape, having opposite 
adhesive surfaces, to the weight so as to ad- 
here one of the opposite adhesive surfaces on- 
to the one of the opposite surfaces of the weight 35 
with the groove formed therein. 

5. The process according to claim 4, wherein, in said 
groove forming step, the punch has a protrusion 
whose outer peripheral surface substantially con- 40 
forms to an inner peripheral surface of the groove, 
and the protrusion has a larger thickness at a cen- 
tral portion thereof than a thickness at opposite 
ends thereof. 

45 
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FIG. 5 




FIG. 7 



